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A cemralteer for a wa8 casing, and tfte method of 
pro&tdng a s&nfra&e&r, for assembly \n th&f&ft. The esn~ 
tr&ftzor comprises two collars and a p* urn^y of sprfog bows, 
wi s bow rocewirtg soc^on m o&cft eofe for e&d* bow. 
Aligned ehar^els are forraed m the ooHar dsflmng s pas- 
sago for mmtvtttg & htm end< and each bow ond has a hat 
jsooffcm for pcssiibmng in the elkjned caannoSs, After a bow 
OfSd Is inser^>d In $ collar passage, one of the channels ss 
comoresscd Mo the bow hat section >o lode, bow is 
pSsco. 
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FOR WBLL C&SXHGS 

B&CKGEOOHD OF THE INVENTION 
This invention relates to centraligers for well 
casings and in particular , to a new and improved centralis ax 
and method of producing same suitable for shipping unassam- 

5 bled * and subsequent: assembly in t» S t vvv ^5 id. V 

Centrali&ers are used on casings in wells for 
maintaining the casing substantially cantered in the bore ? 
particularly when there are curves in the bore. Such can™ 
tr&iig&rs fe&y® bean in use for many years , and consist of 
10 two collars for positioning around -the well casing, typi- 
cally at a joints with the collars joined by plurality a£ 
spring bows. In the conventional centra li&ar, the bows are 
fixed to tha collars, typically by welding* The resulting 
centraliser is relatively largo and therefore requires cou- 
IS aidarafole apace for storage and shipping* Therefore various 
efforts have been made to design a satisfactory centralis er 
which can be stored and shipped unassembled ? and be assem- 
bles in the field at the wall site by use of siiBple hand 
tools suob as a hammer * A variety o£ prior art designs are 
20 known? including those shown in the following U.S. patents* 
2,588,488; 2,730,01$? 3,055,432; 3,356,147? 4 , 0 1 1 , SO 1 1 
4,042,022* 4 ,.077*470? 4,083,186; 4,143,713? 4,219,081? 
4, 269, 269 $ and 4,363,360. 

Among tha problems encountered in the prior art 
25 designs are the difficulty of assembly in, the field by 
unskilled workers working under adverse conditions , and the 
strength &nd durability o£ the junction forxnad between tha 
hows and the collars. 


Accordingly? it is an object of the present: invert 
txon to provide a new and improved bore hole csntxalizer 
which is easier to aasssahie ana one having improved strength 
and life* A further object of the invention is to provide a 
S new and improved method of producing a bore holfe centxali«er 
and especially a method with a simpler final assembly step. 

Other objects*- advantages*- features and results 
will saore fully appear in the course of the following 
description* 

10 

She preferred e&hodisse&t of the centraliser 
includes a pair of collars and a plurality of bows for 
positioning between the collars* Bach collar has a bow 

IS receiving section for each bo%% with each section having 
first and second aligned channels formed in one direction 
and a third channel formed in the opposite direction with 
the three channels defining a bow receiving passage. Each 
of the bows has a collar engaging section at each end formed 

20 with a hat section with an upstanding third member between 
first and second aligned members* A bow end is siideable to 
a collar passage with a btw hat section third member 
disposed in the opening between the first and second chan- 
nels of the collar, At final assembly * the third channel of 

25 the collar is compressed or deformed into the hat section, of 
the bow for looking the bow and collar together. 

BRIEF gKSe&XPTIOH OF f HE^DggglggS 
Fig* 1 is a side view of a bore hole cefctraliser 
30 mounted on a wall casing and incorporating the .presently 
preferred embodiment of the invention; 

Fig. 2 is an enlarged partial sectional view taken 
along the Una 2-2 of Fig. I * ? 

Figs . 2a and 2b are sectional views of a portion 
o£ Fig. 2^ shoeing alternative embodiments? 
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Fig* 3 is an enlarged sectional view taken along 
the line 3-3 of Fig. I* 

Fig, 4 is a side viev> partly in section ^ taken 
along the line 4-4 of Fig, 3? 
S Fig. S is a sectional view takely along the line 

S~S of Fig, 2; 

Figs. 6, 7 and 8 are enlarged partial sectional 
views similar to that of Fig. 3* showing steps in the 
assembly of the central! serf 
10 Figs* 6a ^ 7a and 8a are perspective views corre- 

sponding to Figs. &z 7 and 8* respectively, showing steps in 
the asseiRbly of the ceatraliaerj 

Fig* § is an enlarged partial sectional view taken 
along the lines o f Fig * X? 

IS Fig* 10 is an enlarged partial sectional view 

taken along the line 10-10 of Fig. 1? 

Fig, 11 is a view similar to that of Fig. 10 
shoeing an alternative configuration ; and 

Fig* 12 is an enlarged partial view in perspective 
20 showing a portion of the collar and incorporating an alter- 
native embodiment of the invention. 


In Fig* 1, a bore hole centraliser 20 is mounted 
25 on a well casing 21 shown as lengths of pipe 22* 23 joined 
by a coupling 24. The central! ser 20 is formed of collars 
25 9 26 interconnected By a plurality of spring bows * 27 „ The 
collars ordinarily are identical and the hows ordinarily are 
identical but variations oan he made as desired* 
30 Typically, each collar is formed of a plurality of 

identical arcnate segments 2$? and two such segments are 
shown in Fig* 3* The collar segments preferably are joined 
fay hinges * for easy assembly in the field, and a preferred 
hinge construction is shown in Figs, 3 and 4. In the 
35 embodiment illustrated, three intereng&ging hinge loops 30 
are formed at each end of each collar segment 29+ Typically 
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the loop is produced by folding a collar end on itself* to 
provide an open center which preferably is elongated with 
the longer axis of the loop generally tangent to the collar 
circle, as best seen in Fig, 3. A tab 31 is formed in each 
5 loop, projecting into the open center* preferably at an 
oblique angle,, such as about 45% as shoim in Fig, 4* 

The collar segments are joined at the ends by pins 
32 to complete 'the assembly of a collars The construction 
illustrated permits the collar to be adapted to use with 
10 casings having a variation in outside diaiaeter. The elon- 
gate loops at each joint gives a substantial variation in 
circumference of the assembled collar. At the same time, 
the tabs 31 produce a snug fit for the pin f eliminating play 
in the collar segments ? and also locking the pin in place, 
£S Each collar has a bow receiving section 35 for 

each bow in the centralis er. In the embodiment illustrated* 
si% bows 2? are carried in two collar segments 23 and hence 
each collar segment will have three of the bcm receiving 
sections* One such section is shown in detail in Figs* 8 
20 and 6a* A first channel 36 and a second channel 37 are 
formed in the collar * projecting outward* and a third chan- 
nel 38 is formed in the collar between the first and second 
channels * projecting inward, This may be accomplished by 
first punching slots 39 ? 40 , 41 in the collar and then 
25 appropriately bending the collar, In the embodiment illus- 
trated t there is an end section 42 of the collar which does 
not have channels formed therein. In an alternative embodi- 
ment f this end section may be omitted. In the preferred 
embodiment^ two openings 43 are punched in the second chatti- 
30 nel 37 v Aiso> in the preferred embodiments tabs 45 are 
formed at the ends of the slots 40* 4.1 f with the tabs bent 
in an outward direction , as best seen in Fig. 8- If 
desired;, reinforcing ribs 4S for the channels 36 ^ 3? may be 
provided in the collars $ as by pressing a wedge shaped rib 
35 in the collar * best seen in Fig* 12* 
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The bows 27 typically are made of a strip of 
spring steel* and each bow .has a collar engaging section SO 
at each end f as bast seen in Figs. 2 and 7a. The collar 
engaging section is a hat section with a first member 51 
5 aligned with a second member 52, with an upstanding member 
S3 therebetween * Dpstan&ing tabs 54 may foe provided in the 
second member 52, for mating with the openings 43 in the 
channel 3?* The collar engaging section at each end of the 
how may be flat in cross-section^ as shown in Fig* 9, 
ID Alternatively, this portion could be concave, as shown in 
Fig* 10, Similarly, the central portion of the bo¥ may foe 
concave as shown in Fig. 10, or dished. as shown in Fig, 11, 
or flat as shov?n in Fig* 9* 

In assembly, the collar engaging section 30 of a 
15 how 27 is slide into the passage formed by the channels of 
tha bow receiving section 35 of the collar > as shown in 
Figs, 7 and 7a, The upstanding- member 53 of the hat section 
of the bow is positioned in the opening between the channels 
36 ? 37 of the collar ? opposite the channel 38* l&e channel 
20 38 is then compressed t as by hammering ^ to lock the bow in 
place in the collar,, as shown in Figs. 2, 8 and 8a* The 
channel 38 may have various cross^section shapes for 
improving the locking , such as concave as shown in Fig, 2 # 
convex as shown in Fig. 2a s anfi flat as shown in Fig. 2b * A 
25 curved configuration is preferred , as a tension load on a 
hov^r tends to increase the curvature and thereby improve the 
locking of the how to the collar. 

In the preferred embodiment f the bows 27 are 
arcuate except at the ends, as best seen in Fig. 1„ However 
30 an asymmetrical arcuate construction is preferred. The angle 
of the bow at the upper- collar, shown at h t preferably is 
greater than the angle of the bow at the lower collar, shown 
at a* Preferably, the angle b is in the order of 3 to 5* 
greater than the angle a and by way of example >■ b may be 14* 
35 and a may be 13*, This d&sired difference may he achieved 
by having the radios of curvature of the bow displaced 
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toward from the midpoint of the bow. This is shown in Fig* 
1, with the how midpoint at 36, and with the radius 5? of 
the curve of the bow at its widest point spaced upward from 
the midpoint 56 by the amount c. Also, in the embodiment 
3 xiiushr&ted in Fig'* 2? at the t r an 5 it ion b-stvoex). the exctsate 
cBBtr&l portion of the bow and the collar en<ja§in<j section 
SO at the heM end, the bow has a short section 55 of an 
angle greater than angle a or h of the central section* 

The eentr&liser is ordinarily used by pushing it 
iO down in the bore hole* By having the lower angle a of the 
bows less than the upper a&gie b, the centraliser is easier 
to push down the hole. Where ^oveaie^t in both direct ions is 
involved , the off center bows Bay he utilised with alterna- 
tive hows having the lesser angle a at the bottom and the 
15 intervening bows having the lesser angle a at the top * 

The bows are compressed when the central i^er is 
inserted in the bore hole and normally this campressinq of 
the bows applies an inward force to the well casing at the 
transition point between the central section of the bow and 
20 the ends of the bow* In the e^o&imeat of the invention 
with the collars having the end sections 42, the increased 
loading on the casing resulting frosa how compression, is 
avoided, ^his is illustrated in Pig* 2, where tha section 
62 of the bow rests against the section 42 of the collar , 
25 rather than having the section 62 being forced against the 
casing by the how compression* With the uncosspressed bow> 
the pressure contact between the bow and the easing tends to 
be in t&e region of the first member 50* However as the bow 
is compressed f this point mows away from the eud of the bos* 
30 toward the center^ thereby providing a atiffer load, which 
is desirable In. the centr&li&er * Also* increased stiffness 
in the bw can he obtained by prestressing the bow so that 
when at rest prior to assembly M the two ends of the bow do 
not lie in a piano but rather at a small angle with each 
3S othasr* 
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Ceofcrali^ers are required to paes along casings 
through bore holes which have a curvature ? and also function 
to space a casing from the wail of a bore which Is curved* 
When in this condition* the two collars are not aligned as 
5 shown in Fig. 1, but rather cue is oblique with respect to 
the other, This places a wide range of loadings 00 the 
interconnection between the how ends and the collar. One 
advantage of the 'present design is the ability of the cen- 
tralizer to accommodate stretching and bending of the unit 

10 without separation of the hows from the collars, There is 
flexibility in the how to collar attachment f while at the 
same time being quite strong v The third channel 38 of the 
collar which is da formed to lock the how in place is formed 
integral with the collar and is fully supported at both 

15 ends * At the same time, this assembly is obtained without 
requiring welding or the use of additional parts. The 
collars and hows are easily assembled by unskilled labor 
working under adverse conditions, and the fastening requires 
only compressing the channels 38^ without requiring any 

20 alignment or fitting of one part into another, or the like. 
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J claim s 

1* In & centrallsmr for a well casing, said 
tr&Xiser comprising a plurality of bovs joined at the ho^? 
ends to first and second collars ? respectively the isaprove** 
mmt> where ins 

5 of said collars comprises an arcuate band 

with a bow receiving section for each bow> each of said bow 
receiving s&etdo&s having first and second aligned channels 
formed in a first direction and a third channel forced in a 
second opposite direction and aligned with said first and 

10 second channels defining a bow receiving passage* with a 
first opening between said first and second channels oppo- 
site said third channel? and wherein 

each of said bows comprises an arcuate strip with 
a collar engaging section, at each end* each of said collar 

15 engaging sections having formed therein a hat section with 
first and second aligned messhars and an upstanding third 
mesaber therebetween; 

with a bow end slideabie into a collar passage 
with said bow bat section third member disposed in said 

20 collar first opening and with said bow hat section first and 
second members in said collar first and second channels* 
respectively* 

2, A centraliser as defined in claim 1 with said 
collar bow receiving section third channels deformed into 
said collar engaging section hat section third msxsbers* 

3» A centra lisar as defined in claim 2 wherein 
said collar bow engaging section third channel is concave as 
viewed in an axial collar section* 

4* A eentralirar as defined in claim 2 wherein 
said collar bow engaging section third charms! is oonv&x as 
¥iawid in an axial collar section * 
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5. A eentraliser as defined in claim 2 wherein 
said collar bow engaging section third channel is flat as 
viewed in an axial collar section K 

6* A ceatraliser as defined in claim 1 including 
a peripheral slot in said collar bow receiving section bat~ 
Ween said first channel and an end section of said collar 
for spacing the bow from the casing. 

?. & centralizer as defined in claim X including 
peripheral slots in said collar bow receiving section bet- 
*?een eaid first and second channels and said third channel f 
with collar first tabs at the ends of said slots bent out™ 
S wards,, 

3* A centralizer as defined in claim ? including 
spaced openings in said collar bow receiving section third 
channels* and mating protruding second tabs in said bow 
collar engaging section members. 

§* A e&ntraliger as defined in claim 1 wherein 
each of said: collar bow receiving section first and second 
channels has spaced logs joined by a center,, with a rein- 
forcing rib formed in said collar at each of said legs* 

10, A centrallsser as defined in claim I with the 
central section of a bow between said collar engaging sec- 
tions having a first angle at one end and a second larger 
angle at the other and. 

11* A centraliser as defined in claiir* 10 wherein 
said second angle is in the range of about 3 to 5* greater 
than said first angle* 

12* A oantraliser as defined in claim 1 wherein a 
how has a radius of curvature offset from the midpoint of 
the how. 
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13* A centraiiser as defined in claim 1 wherein a 
bow at the transition between a collar engaging and section 
and the bow central section, has a substantially flat section 
at the collar end section , and an adjacent section of a 
5 greater angle than that of the bow central section, 

14 v & centr&Xi&er as defined in claim I where :tr; a 
bow central section cross-section between sale! collar 
engaging sections is concave, 

13* A centrali&ar as defined in claim I therein a 
bow central section cross- section between said collar 
engaging sections is flat, 

16 v A centr&li&er as defined in claim 1 wherein a 
* bow central section cross- section between said collar 
engaging sections is dished* 

17 v A centralissr as defined in claim 1 wherein 
each of said collars comprises a plurality of arcuate sag- 
taants baling inter engaging ends for forming a circular 
cellar f 

5 at least one of said ends including hinge means 

formed by folding a collar end on itself defining an elon- 
gate loop with an open center ^ with the longer a&is of said 
loop generally tangent to the collar circle, and 

with a tab forced on said loop and projecting into 
10 said open centner* 
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A oe&fcraii&er as defined in claim 1 wherein 
each of said collars comprises a plurality of arcuate seg- 
ments having inter engaging ends for forming a circular 
collar^ 

5 at least one pair of said interengaging ands 

including a plurality of spaced hinge means formed by 
folding a collar end on itself defining an elongate loop 
with an open center ^ with the longer a&is of said loop 
generally tangent to the collar circle f and 
10 with a tab formed on each said loop and projecting 

at an oblimie ancle into said open center. 

-A J*' 

IS* A central! ser as defined in claim 18 including 
a pin in said open centers of said loops and engaging said 


20* In a process for producing a cenfcr&lizer for a 
well casing, the centraiiser comprising a plurality of bows 
joined at the bow ends to first and second collars, 
respectively j the steps oft 

forming on. each of the collars a bow receiving 
section for each bow f with each bow receiving section having 
first and second aligned channels in a first direction and a 
third channel in a second opposite direction and aligned 
with the first and second channels to define a bow receiving 
passage r with a first opening between the first and second 
channels opposite said third channel? 

forming on each of the bows a collar engaging 
section at aach end* with seen collar engaging: section 
having a hat section with first and second aligned members 
and an upstanding third member therebetween? 

sliding the bow ends into the collar passages with 
a how hat section third member disposed in a collar first 
opening and with the bow hat section first and second mem- 
bers in collar first and second channels r respective iyi and 
compress ing the col iar thi rd channel s against the 
how hat section third members to lock the how ends in the 
respective collars v 
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